Introduction: Accurate measures of physical activity to establish dose-response relationship in health outcomes are still controversial. Scales that estimate caloric expenditure are proposed with a view to categorizing the phenomenon globally. Objective: To carry out a factor analysis of the structure of the Minnesota Leisure Time Activities Questionnaire -Brazilian Portuguese, and propose a new adapted version for the Brazilian elderly community. Methods: Participants were elderly female members of the community, without any distinction in terms of ethnic group and/or social class, who frequented extension projects of two higher education institutions. Those with cognitive impairments; dependence on walking aids; musculoskeletal pain in the last two weeks and neurological diseases were excluded from the study. All participants answered the questionnaire with sociodemographic and clinical data and the Minnesota Leisure Time Activities Questionnaire -Brazilian Portuguese version. We determined whether each activity had been undertaken by the participants and the average number of times it was performed over the last two weeks, considering average time, in minutes, on each occasion. Each activity was considered a single item and energy expenditure was calculated according to the authors' instructions. We used factor analysis with Varimax orthogonal rotation, excluding items whose variance was equal to zero. Correlation between items was determined using the Pearson correlation matrix. Internal consistency between items, before and after the factor analysis, was verified using Cronbach's α coefficient. 5% significance level. Results: Participants were 220 women (70.8 ± 5.9 years). The factor analysis resulted in 10 components, which explained, in total, 61.87% of the variance of the total score on the scale. Each component was composed of one, two or three aggregate items. Internal consistency by Cronbach's α coefficient was 0.30. Conclusion: The factor analysis of the structure of the Minnesota Leisure Time Activities Questionnaire -Brazilian Portuguese-has shown a new range with 10 components, which explained, in total, more than 60% of the variance of the total score on the scale, yet with low internal consistency. 
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RESUMEN
Introducción: Las medidas precisas de actividad física para establecer relación dosis-respuesta en los resultados de salud aún son controvertidas. Las escalas que estiman el gasto calórico son propuestas buscando categorizar el fenómeno de forma global. Objetivo: Realizar el análisis factorial de la estructura del Minnesota Leisure Time Activities Questionnaire -Portugués-Brasil y proponer una nueva versión adaptada a los individuos de tercera edad comunitarios brasileños. Métodos: Participaron mujeres de tercera edad, residentes en comunidad, sin distinción de raza y/o clase social y frecuentadoras de proyectos de extensión de dos escuelas de enseñanza superior. Se excluyeron aquellas con alteraciones cognitivas, marcha dependiente, dolores musculoesqueléticos en las últimas dos semanas y enfermedades neurológicas. Todas respondieron el cuestionario con datos socio-clínico-demográficos y el Minnesota
INTRODUCTION
The global population is aging rapidly. The forecast for 2020 is that Brazil will be the sixth country in the world in number of elderly people with more than 30 million individuals.
1 This phenomenon will greatly increase the number of people who are dependent and have limitations, which reinforces the need to implement preventive health policies and measures. In this context, physical activity (PA) has been labeled one of the forms of prevention and control of chronic diseases for healthy aging. Yorston et al., 2 in a population-based study, used a physical activity guide to identify frequency, intensity, duration, and type of activity performed. The authors demonstrated that those individuals engaged in moderate and intense PA had better functional conditions, suggesting that physical activity could be considered a predictor of function. 2 However, the literature has indicated a drawback in using accurate measures of PA to establish the dose-response relationship in various health endpoints. 3 In clinical practice and in research, there is a tendency, especially in epidemiological studies, to use questionnaires as a means of measuring and classifying activity and inactivity. However, PA is a multidimensional endpoint that must be characterized in terms of volume, domain, type, duration, intensity and frequency, which will often not be captured through a questionnaire.
In this perspective, the Minnesota Leisure Time Activities Questionnaire is an instrument that was created by Taylor et al. (1978) to assess the level of physical activity, sports, and leisure according to energy expenditure. 8 This instrument has been used in research on physical activity in various areas of health, particularly studies with cardiovascular endpoints. 6, 7, 9, 10 In our particular field it was recently translated into and adapted for Brazilian Portuguese, 11 and is an instrument that has been used to evaluate caloric expenditure in the elderly, despite not having been adapted for this segment of the population. 9, 10, 12 Moreover, as the questionnaire includes several questions about activities that are not commonly undertaken by the Brazilian population, 11 it would seem that an analysis of its structure is warranted to ensure adaptation to this population.
Hence, the aim of this study was to conduct a factor analysis of the Minnesota Leisure Time Activities Questionnaire -Brazilian Portuguese version (MLTAQ-Br), to propose a short version of this instrument, capable of capturing the level of physical activity of Brazilian communities of elderly individuals.
MATERIAL AND METHODS
This is a cross-sectional, observational, methodological study that used a convenience sample of elderly women. To this end, women aged 60 years and over classed as community residents and who frequented activity groups and extension projects of two higher education institutions were invited to participate, without any distinction regarding race and/or social class. The exclusion criteria were cognitive alterations detectable by the Mini-Mental State Examination, according to level of education, 13 dependence on walking aids, complaint of musculoskeletal pain in the last two weeks and sequelae of neurological diseases. All participants signed the informed consent form.
The elderly women completed an interview-based questionnaire with socio-demographic and clinical data (health-related habits, medications used, presence of self-reported comorbidities, occurrence of falls, visual and auditory deficits and self-perception of health). After this they completed the Minnesota Leisure Time Activities Questionnaire (version translated into Brazilian Portuguese -MLTAQ-Br). 11 The participants identified whether they had engaged in each activity within the last two weeks. If the reply was affirmative, they stated the average number of times, considering the average time, in minutes, spent on each occasion. Each activity was considered a single item and the energy expenditure in kilocalories (kcal) was calculated according to the authors' instructions. 8 This study was approved by the Institutional Review Board of the Universidade Federal de Minas Gerais under the opinion with CAAE (Certificado de Apresentação para Apreciação Ética) [Ethics Evaluation Submission Certificate] number 0535.0.203.000-11.
The original version of the Minnesota Leisure Time Activities Questionnaire consists of 63 items. Activities are grouped into nine categories: walking, conditioning exercises, water activities, winter activities, sports, golf, gardening or cultivation of vegetables, household repairs, hunting, fishing, and other activities. 8, 14 The equation proposed by the authors: IAM = Σ (I x M x F x T), where IAM = annual energy expenditure; I = intensity of each activity in METs; M = number of months/year in which the activity was performed; F = average number of times it was performed in the month; T = average duration of activity on each occasion, was used to reduce the data of the questionnaire and to interpret energy expenditure. To obtain the value in kilocalories (kcal), I was multiplied by the constant 0.0175 and the individual's weight in kilograms (kg) 8 . This questionnaire is easy to administer, has a low cost, 15 and its test-retest correlation coefficient was verified in a population-based study consisting of men and women aged between 25 and 74 years (r = 0.79-0.88, p <0.001). 16 
Statistical analysis
The descriptive characteristics of the sample were evaluated by the mean, standard deviation, or frequency distribution of the items in the sample.
The MLTAQ-Br was analyzed through the scores of the scale items using factor analysis. Thus, scale items with variance equal to zero, that is, activities that were not performed by any elderly woman in the sample, were excluded.
In this way, the analysis was conducted with 21 items that had non-zero variability among the 65 items of the original scale. To reduce the scale we conducted the factor analysis with Varimax orthogonal rotation, aiming at the aggregation of items based on their highest correlation. Prior to the factor analysis, a Pearson correlation matrix was applied to assess the correlation of the items. The factor analysis was based on the idea that a construct is formed by one or more dimensions that can be grouped on a basis of their higher correlations, thereby forming factors. Each factor represents the items that are most closely related to each other.
Internal consistency between the scale items, before and after the factor analysis, was verified using Cronbach's α (alpha) coefficient.
The analyses were carried out using the SPSS 17.0 statistical package. The significance level considered was α = 0.05.
RESULTS
The participants were 220 women with a mean age of 70.8 (5.9) years. Other socio-demographic and clinical characteristics are shown in Table 1 .
The factor analysis resulted in 10 factors, which explained, in total, 61.87% of the variance of the total score on the scale, which represents the total caloric expenditure reported by the elderly women. Those factors with eigenvalues greater than 1 were included. Each factor was composed of one, two, or three aggregate items. Although the items that made up each factor were apparently unrelated in terms of the activity Table 2 . Although factors 8, 9 and 10 contain only one item each, they were maintained because together they explained 15.55% of the total variance of results, and their withdrawal would impair the ability to explain the variation of scores on the scale and to identify differences in caloric expenditure among the elderly women in the sample.
Internal consistency was Cronbach's α = 0.30. We also calculated the internal consistency of each factor separately, and the alpha of the scale with the 21 initial items. Although some factors had lower α values, it was decided to keep them in the scale in order to preserve the percentage of explanation of the variation of the score in the sample. In addition, Cronbach's analysis showed that the withdrawal of items would not significantly increase the alpha value of the scale, i.e., alpha after the reduction of items was higher than that previously recorded (α = 0.20). These data are presented in Table 3 .
The final scale, according to the factors, is shown in Table 4 . 
DISCUSSION
The aim of this study was to conduct a factor analysis of the structure of the Minnesota Leisure Time Activities Questionnaire -Brazilian Portuguese version in order to propose a new shorter version adapted for elderly members of the Brazilian population. The result showed a new scale with 10 factors that explained, in total, more than 60% of the variance of the total score on the scale, but with low internal consistency.
In recent years, PA has been the subject of several studies and the results have demonstrated the impact of a sedentary lifestyle on a number of health conditions, including aging and mortality. 17 In this context, the estimation of a sedentary lifestyle has been evaluated mainly through questions about the duration, frequency and intensity of PA, which does not always reflect the true condition of the individual, due to the difficulty related to information. Similarly, lack of standardization in terms of the questions makes it difficult to interpret and compare data. On the other hand, the need for information on caloric expenditure, level of physical activity, sedentary lifestyle, etc. has increased our knowledge of aging and made it possible to predict and propose appropriate health measures for different populations.
14 In this case, the result of this study, proposing a short (10-factor) scale that is easy to apply, standardized, and involves a variety of physical activities performed by the elderly, can help us to collect this information.
Although Heesch et al 18 referred to questionnaires as being the most appropriate for epidemiological studies, following an analysis of the concurrent validity of a PA questionnaire, they argued that the use of MET was developed for people between 18 and 64 years old, and thus might not be the most suitable option for older individuals. 18 On the other hand, Haskell et al 19 proposed an update of PA recommendations for adults and indicated leisure activities of moderate and vigorous intensity, based on the MET value. According to these authors, leisure activities would correspond to less than 3 MET; moderate intensity, between 3 and 6 MET; and vigorous activities would be those above 6 MET. 19 After the factor analysis of MLTAQ-Br conducted in this study, we observed 10 factors that correspond to the activities of moderate and vigorous intensity. In this context, it can be noted that the aggregation of activities clearly characterized the range of values indicated by the authors, i.e., between 3 and 6 MET and above 6 MET. Thus, the fact that there are no activities characterized as "leisure" activities -below 3 MET, may have been a limitation of the instrument. However, since there are not yet any specific PA questionnaires for the elderly, the proposition of this instrument may be the beginning of a series of investigations, comparing it with other more accurate instruments such as the pedometer, accelerometer, doubly labeled water, and others. Likewise, when Haskell et al 19 mentioned the importance of assessing PA through weekly caloric expenditure, they indirectly stressed the need for standardized instruments using MET to make the calculation possible. 19 In this case, the questionnaire proposed here may satisfy this need considering the elderly population.
After a literature review, the first investigation of PA in Brazil appeared through the 1996-97 Survey of Life Patterns, which studied 11,033 people over 20 years of age. 17 The authors demonstrated low adherence to PA in all the age strata analyzed, having investigated only the performance of activities such as soccer, volleyball, walking, gymnastics, and others, through closed-ended questions. 17 Besides not having conducted a comprehensive analysis of other physical activities, the caloric expenditure of the participants was not evaluated either, and the questions were not standardized. This fact reinforces the proposal of the MLTAQ-Br, evaluated in this study, and its 10-factor version, since it is believed that this instrument will allow an evaluation of PA that will reflect the lifestyle of elderly Brazilians, mainly in relation to moderate and vigorous activities.
It is also known that a good questionnaire must be homogeneous, that is, its items must evaluate different aspects of the same construct. 20 In this case, the internal consistency analysis reflects the degree to which the different items of the questionnaire are associated. This measure is necessary to guarantee the homogeneity of the scale. 21 Thus, a very low alpha demonstrates that some items may be evaluating another construct, whereas a very high alpha may demonstrate that some items could be redundant. 20 In the case of the questionnaire analyzed in this study, the internal consistency found was not ideal, suggesting that there is no homogeneity among items. This result can be explained by the fact that the scale is measuring activities that vary in intensity, as discussed previously. Since it is a questionnaire to assess PA, and this is defined by the ACSM as 'any bodily movement produced by the contraction of skeletal muscle that increases energy expenditure' , 22 it is believed to be important to include varied activities that may indicate differentiated intensities.
In this context, Tornos et al 10 used the Minnesota Leisure Time Activities Questionnaire to assess leisure time activity, the frequency and intensity of these activities according to age, gender, body mass index and socioeconomic characteristics in the population studied. 10 With the results found, the authors addressed the quality of the questionnaire, pointing out that this instrument uses day-to-day activities in places frequented daily, in addition to considering the commute to work. 10 According to the authors, this advantage makes it possible to perform a comprehensive evaluation of an individual's energy expenditure. Thus, the new version proposed here includes activities that are customary for this segment of the population in its daily routine.
On the other hand, the same group of authors criticized the absence of a cut-off point to establish who is active, moderately active or inactive. 10 In this case, it is believed that the cut-off point is not the most relevant aspect, since the objective of this questionnaire is not to classify individuals as to whether they are active or not. The most important aspect would be to identify the caloric expenditure during the week and thus facilitate evaluation, comparison and follow-up in various clinical situations and in research. Thus, the use of this questionnaire -MLTAQ-Br -adapted to activities in Brazil, could be a good alternative for assessing the PA level of our elderly population, within the reality of their daily lives. In addition, some limitations should be pointed out with regards to this study. It is known that socioeconomic level often determines a lifestyle and consequently the physical activities adopted by the individual. As this study was not concerned with the economic stratum of this population, this may have influenced the answers.
CONCLUSION
The factor analysis of the structure of the Minnesota Leisure Time Activities Questionnaire -Brazilian Portuguese version (MLTAQ-Br) demonstrated a new scale with 10 factors, which explained, in total, more than sixty percent of the variance of the total score on the scale, but with low internal consistency. This new scale, proposed for elderly individuals, makes it possible to identify activities of moderate and vigorous intensity, based on the calculation of caloric expenditure.
